We studied female choice and reproductive success in a marked population of sedge warblers, Acrocephalus schoenobaenus, from 1995 to 1996. Three genera of parasitic blood protozoans, namely Haemoproteus sp., Trypanosoma sp. and Plasmodium sp., were identified from blood samples taken from all breeding adults. Relatively high prevalence values of 19.5% in 1995 and 37.5% in 1996 were associated with increased levels of white blood cells relative to the number of red blood cells. Compared with nonparasitized males, parasitized males had significantly lower repertoire sizes in both years of the study; in one year, they also spent less time in song flights and weighed less. They also provisioned their broods at a lower rate. Parasitized females produced the same clutch size as nonparasitized females, although their broods were smaller at 7 days old. We suggest that haematozoan infections may reduce the expression of sexually selected song traits. Furthermore, such infections may influence the standard of parental care provided by males, although further research is needed to determine whether this is mediated through genetic resistance to parasitism or the effects of parasitism upon immediate body condition.
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Although it was Darwin (1871) who first suggested that sexually selected traits could become exaggerated through continual female choice, the exact mechanisms are still poorly understood (Andersson 1994) . Zahavi (1975 Zahavi ( , 1977 suggested that such traits exist because they indicate male fitness by acting as a handicap, thus preventing poor-quality males from producing an exaggerated ornament. Hamilton & Zuk (1982) extended this idea, suggesting that the expression of a sexually selected trait could specifically reflect a trade-off between sexual selection pressures and resistance to pathogens.
A number of studies have offered limited support for the Hamilton-Zuk hypothesis (reviewed by Hamilton & Poulin 1997; Hillgarth & Wingfield 1997) . There is considerable evidence that parasite infestation affects the standard of both plumage and display characteristics (Zuk et al. 1990; Møller et al. 1993; Sundberg 1995; Thompson et al. 1997 ). However, recent reviews (Read 1990; Clayton 1991; Hillgarth & Wingfield 1997) have pointed out that full support for the hypothesis requires not only that the parasite should affect the expression of the sexual trait, but also that it should affect host survival or reproductive success. A number of studies have shown that females prefer to mate with nonparasitized individuals (Borgia & Collis 1990; Clayton 1990; Hillgarth 1990; Zuk et al. 1990; Møller 1991a; Saino & Møller 1994) , but others have failed to find any such association (Pruett-Jones et al. 1990; Weatherhead 1990; Dale et al. 1996) . Furthermore, in order to separate the Hamilton-Zuk 'good genes' model from either the transmission avoidance model (Borgia 1986; Hamilton 1990; Able 1996) or the resourceprovisioning model (Hoelzer 1989; Kirkpatrick & Ryan 1991) , both resistance and expression of the trait must be shown to be heritable. To date there are few convincing examples of indirect or direct benefits to females from mating with unparasitized males (Møller 1990a (Møller , b, 1991a Hill 1991; Thompson et al. 1997) .
The role of host endocrinology in mediating a response to parasitic infection has recently attracted much attention, as Folstad & Karter (1992) suggested that testosterone may have a dual effect, increasing investment in sexually selected characteristics, but at the same time compromising the immune system. The association between steroid production and immunosuppression has been interpreted as demonstrating the cost of sexually selected traits, allowing them to reflect male quality accurately. Therefore, only superior males should be able to allocate resources to sexual display or ornamentation, without having detrimental effects upon their own immune system (Wedekind & Folstad 1994) .
